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WA T P @K 12 BB EAS DA S AP R KA (P<0.05); A8 £ ot 8] Z R HHFE T WA P ES
W Fr R FRERZ T A PAAFEE B G BRBERZMF 10 A8 RIS Heh 4 (P<0.05), AEE Eetal ZHh T g
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W4 (Cynara scolymus L.) &5 Bl 52 i) J& %
SRR R AR Y R JE R GRS
(2370 R RS ) AP o8 v B ST I S
e A A SR AE TR, LA A 5 1 E TR
T A RS Y R — i B A DR T AL
M2 B W JRAR Y, BB N sk 2 B, A I
N, HUA AL, Gk AT B b i AL AN R A5 A 2R T
AEMT, T WY f ] A B = 5 045 SR o M RE TR
PERLSYT, AR Z 0508 s B 2 5 b i 45 D e
PEED A ANGIAE R 2 RG] R ) | WP g L A0
IR PR R AR T Ay B e ) TR A
HAL b AP 1 15%0~20% , HAR TR 5339784 T
NN/ BVl SN 97 & /) B 91 A SN UE T8
J 3 B B IR 2510, SRS b R e A I £ T
RSN SRR S AU N sy TS 4 U
PEAL S B G, G i A D — b AT )
BRI 25 ALY, — BN TR 7 2 Fh g
S 171 S ] 1Y) 25 A R ) T REAE S D RE T
st TP D REE PR B AR TR B Ah T R BEIR A
A s e ] A5 AR ) R 7 ) b R S RE T PR 8
ARG R PR TR ) R 25 A BRI s, R e
e FEF BRI AT SR 2L K S
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W2 M H AR FAS (AR 5 5%, PR L SE kT
FI B ORI 8 PR A5 R A TR 32 ) R 7%
BB E AR, AR & 00 35 AT B
SRR A, R R ARAE AR T
R EAR R R 2 o Ok S
A ARG A W B U S B A P A A B
fifp FEE ANl S B, ] s AT L R G v A B JRUR)
R A T T T O R Y R R TR
SR RS T 2 M AEE I R B S B 2 4
BB, T[] st v £ 0 0L P S B A 2 4 p S,
A GE R FH B TR W R 4 w0 i i 25 - 1 7= 4
I R AHOR |, R LR I BRI S
F5 o AL R 2% o M ASOM €0 3 - T R I 4 R
(GC=MS) il = R AH 0033 — = i DU AR A B K o 3%
FA (HPLC-QqQ-MS/MS ) A& i 473 4% v 4 193 R 1k
Yy B A  HER 0 2 S A T e
BLAT o Sk S ] ) 0 T R R O FR Ak
At B T e 1 I T & SR AR 2 A

1 MBER*®
1.1 #FR5iRKHA

FE R () ZE 0 B, PR e A s TR
R E RS A (103.705089 °F,25.024768
°N), SRS R 2 15 CUAR, Bl 5 64545
P, W O UI50 A 5 em ANBE BT, BT
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R it S BV R AT RO B, N T 22 %) i )
PR O B =20 CYKAE TR AE

FIEDHE K8 B Ie Ui X i s . SR ig s
W2 H I T REARE R T IR R T IR AN R TP AR 2T 4
R D-SFPUR MR . = R BRIt & B bk
FHEARAH

I EE (590, db st B R R BRA A IR
Wik (C~Cyp), b2 SRR R A A R A
A IE TS BE, MEE (SEEE R T 99%) , b By i
T AR R A BRA ] 5 = F B Sk e (2l R
T 99%) N ,0-( =W fE ek ) = 5 L Mt e (4
FERT 96%) . AW Bt (52l , b2 sk AR
RHEARA A,

PRUERE AL . UMHERR  (Caffeic acid) , ¥ HER
(Vanillic acid) B ZL AR (Ferulic acid) (A B 5L 2%
(Luteolin) . Z¢ Jii fi2 (Chlorogenic acid) Al B2 % -7~
O -2 % AT (Narirutin) | T 7 2 (Syringic acid) |
T 4] R (Cynarin) | /7 28 R (Apigenin) | J5 JL 25 2
(Protocatechuic acid) ., X} % & R (p —Coumaric
acid) % 2 5L 28 R (p —Hydroxybenzoic acid) , 4l
YR T 98%, [ Sigma—Aldrich A F]; SEH]
7% (Cynaropicrin) (46 ¥ KT 96.4% ), & i B
(Stigmasterol ) (4 &£ 98% ) B—4F i B¥ (B-Sitos-
terol) (46 KT 95%) . ) Fsl 5.1 (Lupeol ) ( 21 J&
98%) , KB IR IERHHAT PR 7] 5 00— 75 B Pt (o
Amyrin) (45 =98% ) B-F W IR BE (B—Amyrin)
(4l E =98%) , 3% [ Sigma—Aldrich 23 H]

1.2 UHFE5EE

6890N/5973 “T A {3 — Jit 1% 1K FH AR (T A
DB-5 J&W & 414 #£,30 m x 0.25 mm x 0.25
wm) , K EZHER B S A s Waters 1-class 5 ¥ AH
4% B EE Xevo TQ-s micro %Y = 5 U T i 3%
(FZ L ACQUITY UPLC BEH C18 (it 1.7
pm,2.1 mm x 100 mm), 3¢E Waters 28 A ;CFJ-
400 2 HUB HL, b stk TE SR R R L
HMB-400 /# 0By B AL , 50 B0 R TT LA A AT BR
23] GL-20G-11 B 5 sl i VR B 0L, b i 2 R
FALAR )T s FD-1A=50 ¥ VR TR AL , Ik 50 19 B2 e 5
AR A RA A
1.3 KA *

1.3.1 HPLC-QqQ-MS/MS J5 3£ 41 £ By 1k & 4

M {63 4 F  ACQUITY UPLC BEH CI18 {oif#:
(1.7 pm,2.1 mm x 100 mm), Ji 84 A 7K+0.1%F
R, A B: 20 , iR £ 0.3 mL/min, #1345 °C,
R 5 pl, YA :0~1 min,2%B;1~3 min,
29%~10%B ;3~10 min, 10%~28%B;10~13 min,28%
~60%B ;13~15 min,60%~80%B ; 15~16 min,80%~
98%B;16~17 min,98%B ;17~17.1 min,98%~2%B;
17.1~19 min,2%B,

1.3.2  HPLC-QqQ-MS/MS Jii i £ 44 % FH i g
Z IR (ESD, B FR, B4R R 2.5 kV,
HESLHL R 28.5 V HESL AU 10 L/H, % 5 <0
#1100 L/H, JEEE 150 °C, B <R E 550
C, KB =,

1.3.3  GC-MS Jy i Al il 24k & W 9 0335 2% 1
DB-5 J&W B4 HH (30 m x 0.25 mm x 0.25
wm) , AN B AR (41 emls) . SREUE ShitEEE
TA FLIR 2 RS EE 2 AR G W A U R
1wk, BERE LR E 270 °C, 20 b 30: 1 A IR AR
B FHR L AR IR 120 °C, %45 2 min, LA 4 °C/
min [ 3T+ 2 250 °C, i 5 LA 2 °C/min 193 & T+
% 285 C, I Pi4F 15 min,

1.3.4 GC-MS Fuif & 1F RS PR A &
THEE A 70 eV, LA TE RS, B
LR mz 30~600, & F IR E 230 C.

1.3.5  WhZshe s il a8 0 IS W3 25 b A ) i
i @l 77 W O K SR U Ak, JF 2% (RHB 202-
2004 i g FLA B E T4 20 000 ) Xof FE ) 6 W A% 2R AT
SRR TRV e A AN W A R I Ak 1
Fiw o WERFRELFR B350 25 2 ¢, 45 A 85 CLA
LUK 8 mL HFHEATHE IR RS, B A5 P Fh 5 5
1.3.6 ZMGWHHEE 2 Rouphael 552
Jin ZE000 07 g R R ARG Bl B 1.3.5 5 P Rl A5 60
PRS2 1 g, T 70% )€ 1% 90 TP Bk A 7 T
FE VKKV A 7 B 30 min, fE 4 CEMUF,
10 000 r/min &0 10 min, B L35, FHFE S DL
TEFFREEE, &1 2 R LW, 70% 9 B E 45 &
25 mL, HEEHEI 3 &, KATZE 0.22 wm HALUE
R U8 I e N 1.5 mL dEREI R AR AT

1.3.7 WX SR AL %
Ramos 51! Markus %52/ J7 325 - RS 1E & 2, B
1.3.5 A3 A I 255 % 5 ¢, iMA 125 mL —
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Table 1 The formulas of milk tea
B 8E B &) -
e # b R S L F R &
%1%
EEIE 3 35 35
S g 0.3 0.3
A B 0.9 0.9
R 20 5
p ] 0.68 0.68
JL P 3 Ay 41.49 41.49
Z R 0.35 0.35
BT FE N 0.68 0.68
D—5% #0 3F on B 4h 0.6 0.6
3 8¢ 8] & 7= 4 A8 OBy 0 15

AW ke, BEAIBEPEAEE 24 h J5 B0 B L2 $R B
W, FIFH e 5% 78 %2 AXAE 50 °CF MR BOR IR 7% R
T, BEZE I A A e Xt TS ) $E o it
TRE,EHREZE25mL, B 1 mL AR EDE T,
FIZIRE 3K, 2% Ramos 9 J7 ik | 16 B 47
GC-MS K5 Z 1, 5 ) s 251k & Py Uy i 47 =
H R Be Ak (TMS) T A= o 78 R T4 5 19 s v
WM A 250 pL & 1 mg IE TS BE A ILIE
FRR U 58 S, A 250 WL 9 N, 0-XL( =

AR R JE 2 ) — — SR S BRI AN 50 L /Y — I AL G Rk
It RS YT 70 CCRUY 30 min,
1.3.8 ZWmiaWEESeEat Zmits
Py %) 000 S 4l s o 4 S i SR 4 B ) RS A R
HEATE Mt bR E Y B AT R B b, SR 4
Fa AR I 1) 22 B AL 5 0 B T 00 o 4R A S 0 AT
1.3.9 WA EE SRS RS
Yy R 4 s o 40 Jo 5 SR ) B ) B AR R AT
PEGIHT, Ol A BR E ) B B oS B R AT E B
B, 85 R Hr B R b ) B
1.4 HEFEBSH

fdi il SPSS 19.0 #1 GraphPad Prism 5 XF 54
TG0 . R Duncan’s test #4777 20871
(Analysis of variance, ANOVA), g & MHKF-H P
<0.05,

2 HR5SM
21 MEHSHMUSUNETE

AR o vy Tt A0 SR P i B AR L (3R
2) X R ) Z2 B A Wt AT s PR BT AR A Rl
Wiz A 17 M2 WA s Y, Hoh e
12 Ry RS YA 5 M S (3R 2),

K2 MERBYSBSHBUSURITERE

Table 2 Identification of polyphenols in milk tea extract

YT RT /min PR AT L AR PR R bl e S
Phenolic acids BB KA A
1 3.04 Protocatechuic acid JR U BR A
2 3.15 1-0—caffeoylquinic acid 1-O-vmek BE & T R B
3 4.00 p—Hydroxybenzoic acid X F IR R A
4 4.32 Chlorogenic acid 2% R BR A
5 4.68 Caffeic acid o ok B A
6 4.72 Vanillic acid R A
7 5.02 Syringic acid TAR A
8 5.32 Cynarin FH & A
9 5.80 p—Coumaric acid A 28R A
10 6.57 Ferulic acid I 4, 8% A
11 7.46 3,4-Dicaffeoylquinic acid 3,4-0-=rpF Bt A T B B2
12 8.19 4,5-Dicaffeoylquinic acid 4,5-0-=rnk B A T iR B2
Flavonoids B A
13 6.97 Luteolin-7-0-glucuronide KRB F-T-0-F #5352 B
14 7.70 Narirutin AR F-T-0-F4F 4% A
15 8.03 Apigenin 7-O-glucuronide FREZ-T-0-F 43 81 B
16 9.91 Luteolin ABEZZ A
17 11.21 Apigenin rRE A

L RT: O BN IR) 5 A2 380 3 A o it JE 7 1 B 23 0o SR v 38 1) 3 £ 8 R A7 A 1
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22 SMUESYHKRHEHR EERRELEFE
3 0 12 FhZ Bk G P bs ERE i RS PR
S i PR MR AR L A AR LY, AR £
i Ak A P b ERE S VR S T R O R R
U, AT LA ok R L 04 A o R e 5 R Z Ak A
A, Hod 10— MERE 48 7 R AR U 4% IR R
B4 s o il 26 UE AT RE B3, 4-0- HERE 4 TR .

4,5-0- "W HE B 2 T R AR 4 I 4 2K A4 A vl 2k
PEATE B, ARBRRLR -T-O-# T IR AR R A 8 71
R IbR e R HEAT E R, PR -T-0-H R R
MRS R AR ME I L AT o TR 1 Dy e gt
TR . e A T IR S BTG [ 23 S R A
SE T IR A

®3 TRESHMUEYHKREHR. EERREMETE
Table 3 The limit of detection (LOD) and limit of quantification (LOQ) and linear equation of polyphenols

A AR KWBEE/ MR/ R/
%3 5 B AR A Hrofe 2% B .
(R*) pg- L pg- L pg- L
1 opo ek B y=52.8777x+2122.5 0.9997 58.5~11 700 426 14.21
2 FEm y=2.81622x-29.6034 0.9997 50~1 000 14.01 46.70
3 T %82 y=10.5697x-86.114 0.9993 20~1 000 5.65 18.83
4 ABEEE y=3.18188x+1874.48 0.9993 500~10 000 10.22 34.07
5 %R B y=20.4979x+732.94 0.9999 200~10 000 12.94 43.13
6 T A8 y=4.74307x-37.5689 0.9993 21.6~2 160 6.09 20.30
7 EHE y=8.50171x+42.9748 0.9997 20~10 000 6.40 21.34
8 HEE ¥=0.048618x-0.904486 0.9997 500~10 000 2.92 9.74
9 JB LA R y=68.4094x-338.16 0.9993 50~2 500 4.12 13.73
10 st A B B ¥=93.4543x-63.5635 0.9992 50~2 500 3.72 12.40
11 5t F B R ¥=95.7398x—179.144 0.9998 20~1 000 3.71 12.38
12 Mk E-T-0-%F ¥ y=27.1859x-90.5916 0.9999 20~1 000 5.20 17.33
8000000
7000000 s
6000000 -
@ 2 5000000
= £ .
= 5 4000000
3000000
2000000+
4 2
10000004 | 3 LA
O - I\l T T T T T R

7 8 9 10 11 12 13 14 15
Ao 1)

Time/min

Wl 1-MERE 2 TR 2. SRJRR ;3. VR % 4. 3,4-0-WNMEmEZS TR ;5. 4,5-0—- ZWIHERE 4 TR,
B1 mMEESRETFR._CNHBRETFREENOEBSFHENEEFRHE

Fig.1
2.3 RMEAEEE BRI PE RSB

=gl opAl
XS 25 o ) 2 B A A W 00 o BT R B U

Total ion chromatography of caffeinylquinic acid, dicaffeoylquinic acid and their isomers

TN i ] =5 - )7 R OB i, W R
ETRASY WML FLRR EER T
2 XA SRR BT RR A 12 R IR AL G A
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B ETHE (P<0.05) (E 2) . MeAb, 75 hn ) fif fij 25 FEAF KRR B R M SR R M AT A, DL L4

& 7= ROk RN T WA R S R 2 AL
EYI SR (P<0.05) (B 3), tith e £-7-0-257F

m— PRORYIN
e PR 7 D OB 35

7z +

w w
N o wn
w3 =3

i N
N

4o N
N =N

2 oX NEN

N
T2/

o LEN ER
~1P~sP~

Contents of phenolic acid compounds/mg-kg™
R

cP~ o Och Oo*’“

\xl" vh

NN
v Cl ‘;P«‘O—o [o

@ﬁ@a*{kA*@f‘?*

Phenolic acid compounds

HVA(ERR) ,SA(T &HMR ) ,p-HA (X R IEEEH R ), FA (BT BLR ),
p—CACH TR ), CY (FE# £ ), 1-0-CA (1-0-WnHEBE 2 7 1% ) ,4,5—
O-DA(4,5-0- Wk 25 7 /% ) , CA (WIWERR ), PA (JRJLASR ), 3,4~

O-DA(3,4-0-—MIMEREZE T2 ), ChA (S%)512) . *. P<0.05,
B 2 e EEE R Y8 AN X I E
B % 2840 & W1 B9 82 )
Fig.2 Effects of superfine powder of artichoke

by—products on phenolic acids in milk tea

2.4 MEFERULEWHIELEE

B 4 JE A A I PA TR AR B =il Akl 2 1k
BT = IR BT AR 0 TSR T PR
(EI-MS)f5 B, K 4 5& 5 7050 il 2246 & PrbR

ST, TR R P S e i 2 R ) ok
AR R RE T 2 W Y

i"looo —
0 o= PRIRYI
\i e G )R TROR W 2%
=]
i 3
42 £ 100
s 45
gE SN 0N
= g AN O} St NN
=t N B N E
: N B 2
E e N bl
i‘é I:li& ::E: I:l
(&) 0 8
NA LG LU AG
B IS PRl 2

Flavonoid compounds
T NA (R =T-0- 2 F WY ) LG OR B 5 3 =7 -0~ Wi 1
2) ,AP(F %R ) LU (KRR R ) AG (7 KR -T-0-H Wi 17
fg), * P<0.05,

i 10 A 5 2 Bl 77 B R X A AT
EATES ALk )
Fig.3 Effects of superfine powder of artichoke

&3

by—products on flavonoids in milk tea

WY PR AN S E TR B E, &
WFFR ALY E T 10 M2tk &9, Hoh @46 3 Fps
HENTER 2 Fh S EE R S FPER =&Y (F
5).

R4 EEELEW(EFIENENMAR=IELEYER)E TMS T£EH EI-MS FRM

Table 4 Electron impact mass spectra (EI-MS) of the sesquiterpene lactones and the pentacyclic triterpenes identified

in the form of TMS derivatives!”

Y5 3k A4 AR M b R EI-MS # 1 & F (70 eV) ,m/z
1 Grossheimin-TMS X &K H & 334[M]* (3), 319[M-CH;]* (9), 291(5),263(3), 244(7), 237(100), 197

(20),

derivative

2 Deacylcynaropicrin— 2 Btk 3% & % &
TMS derivative (3),

141(13),

{3 A R

3 W-Taraxasterol—

TMS derivative

4 Taraxasterol-TMS A g

derivative

98[M]" (6), 483(2), 408(12), 218(10),203(16),

498[M]* (8), 483(3), 408(8), 218(9),203(21),

169(22),141(14), 91(9)

75[(CH,), Si—-OHJ* (17), 73[(CH,); Si]* (63) 406[M]* (15), 388[M-CH,J*
316(8),295(9), 273(7), 219(14),
129(7), 91(8), 75[(CH,), Si—OH|*(27), 73[(CHs,); Sif* (100)

197(53), 181(20), 168(30),

189(100), 175(19)

189(100), 175(21)
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Fig.4 Total ion chromatography of standards for terpenoids and sterols

2 3

4

L L

10 20

Ll

Ll JL‘U i

30
s i)

Time/min

40

Wl B ToSEE;2. KIKAG R ;3. RBEIL M 5 5 ;4. SRa 0 2,5, TR ;6. B-A BT, B-F W IB A ;8. a7 M IR B ;9.

PR ST 10, Wil A0 e SR 11 S B 5

B 5 MFEIMMHERLEVHNES

Fig.5 Total ion chromatography of standards for terpenoids and sterols in milk tea

K5 MERHEELEMHIEE

F i

Table 5 Identification of terpenoids and sterols in extract of milk tea
%5 RT/min PR AT I AR A AR RI RL VT ik

Sesquiterpene lactones A& A By

1 31.198 Grossheimin XiERAZ 2 446.5 - Bl

2 33.043 Deacylcynaropicrin AR FE 25393 - BUS!

41.562 Cynaropicrin Xe v & 2965.5 29553 A/BI
Sterols & B%

4 49.457 Stigmasterol 2 B 3290.3 3285.6 A

5 50.862 B—Sitosterol B B3 3349.1 3344 A
Pentacyclic triterpenes B/ NN

6 50.875 B—Amyrin B-A#t 5 B 3348.7 33443 A

7 51.747 a—Amyrin a— Bt Rg BE 3385.0 3379.3 A

8 52.020 Lupeol W 2 3396.1 3390.8 A

9 54.128 W-Taraxasterol 2 AR 3480.5 - BUs-=l

10 54.426 Taraxasterol A 3493.2 - BH6-

TE RT: AR BRI ) 5 RT: SEBROR B 4880 RL: 25 R HG A
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25 FMESHER BT M RiEEL TR KM R a7 R S B P R SR -

g lA

POR LB Sl B Y R L /N OR Sl e T o7 ) |
T R 7 OB IS, W AS TP A E i YR
SR R =AY A R B E TR (P<
0.05), 402 7 fiin . HAERRS A% B4l ARk

x6

T I A JE 6, DA SR Y L
TS A JUREA T 0408
MO W i S A 0 B
I T K 5 00

RSB R BN MERERLSYEENH M

Table 6 Effects of ultra—fine powder of artichoke by—products on the terpenoids in milk tea

%5 PG AR R B /mg - kg™ B EE B B ARSI B Img - kg
5 #5 W B
1 XiERAF - 166.11 £ 0.01*
2 FEBARE AL F 20.84 £ 0.00" 155.50 £ 0.01°
3 Xa+ % - 1116.81 = 0.05°
& B
4 2 B - 25.62 + 0.00
5 B4 B 10.28 £ 0.00" 56.77 = 0.00°
EE 7NN 3
6 B H Rg BF 31.18 £ 0.00" 117.68 £ 0.01°
7 o~ At g 5% 4.07 £ 0.00° 69.45 + 0.01°
8 W h 2B - 55.33 £ 0.00°
9 U A R - 127.78 £ 0.01°
10 FORAE R 2 - 109.96 + 0.00°

TE - AR [ A7 55 RS 6] e A7 18 W 25V 22 57, P<0.05

3 iTit

Z I A A A W TR R A AR =
B HA A AR AR SR A, Xk
TR = ik BAT Tz A R 25 AR, oL
PR MPTEACAE T, 225 A W 0 8 B RO
Gy E B R S R A3 e H T g
(0 BIF 5Y 22 OC 1 T 5 e i) rh 1 2 Wy 2R ) S
Lombardo 25 WTF 57 5] & i i) A [7) 355467 7 ) Z2 i 4k
G, R 19 Fh 2 G P e R -T-
O TR S 5 1) 28 i, 2 DL 1 2 22 1 o
MEREZE TR, X S ARSI SRR (B 2 AIE
3), FL  AEEEE A KRB O RS
YL TE R AR AE AL A 250 25 AR R 4, X ]
g5 HAE R R EZ A=Y, e
WHERKEE ABEE N A R A5 7 T R
FAE A AW 55 F F HPLC-QqQ-MS/MS X 47
ZRUEATRIN A3 A, B TN o £ 25 R A

255 v ) 22 W B @ S R, Hrp R 2
Sl PR AL A N 2R S

bR Z B2 b ol s EET R Pk w
2k A e s 2 Ak A ) BT B SR 1 B AR
fb Prde PR B R AR5 R GC-MS
VS T i ] 2 0 7 A A 5 4% PR I ) 10 A
W 2RAL G, o A5 2P i N e RS B ROER
FEE W43 MBI T 2 Bl 1 FRAT 3 A R RS )
i ] 25 0 R W, AR ORRR BE LR T AL R
AetEi RGNS (ER6),

ARG K 5 F I ) A 25 0 R 0 TR
FEGR , LA 15% 090 L s i 2 3R 345 b, 4k A5
B R RCE S BT 5 S R A
B W 2RAA Y T AR IR M RS
FHRAEE 4 R R B B 25 7 e [ AR 2
i i) ) 7 R T R R, T AR T S X R SR Ak )
[ CLORER A o
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4 g

) B ] 25 I P AT R Y 2 R 2
G, ABIETORS w3 i 25 R ™ 4y ok B8
TR W B2t . S5 RERN] W)
i g 1) 0 R ORI T 2R R 12 I R
RACEYM 5 MEE YRS R,; £8 T
AP RAC A WY BO AL W R ) oA T
TR B2 W R 2 T gy, D ) e ]
7R Ok A S — b R B SR AR D RE R 13 R TR
7 F AR Al TSR AR

& % x #
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Studies on Functional Components of Milky Green Tea Added with Ultrafine Powder
of Artichoke By-products

Fan Zhuoyan', Ban Lingyin', Huang Wei?’, Ni Yuanying', Li Jingming”
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083
*Xiangpiaopiao Food Co., Ltd., Huzhou 310042, Zhejiang)

Abstract The nutritional fortified milky green tea was developed by adding 15% ultrafine powder of artichoke stem and
leaf by—products, and its composition and content of functional components were analyzed. The functional polyphenols
and terpenoids in milky green tea were qualitatively and quantitatively analyzed by high performance liquid chromatogra-
phy—triple quadrupole—tandem mass spectrometry (HPLC-QqQ-MS/MS) and gas chromatography—mass spectrometry (GC—
MS), respectively. The results showed that the contents of 17 polyphenol compounds in milky green tea were significant-
ly increased by adding ultrafine powder of artichoke stem and leaf (P < 0.05), including 12 phenolic acids and 5
flavonoids. For terpenoids, the sesquiterpene lactones, sterols and pentacyclic triterpenes were enriched, and the contents
of 10 terpenoids in milky green tea was significantly increased (P < 0.05). The results suggested that the functional
polyphenols and terpenoids in the stem and leaf of artichoke were abundant, and the artichoke by—products may be used
as a potential source of natural functional ingredients for development of milky tea products.

Keywords artichoke by—products; polyphenols; terpenoids; milky green tea



